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I~TTRODUCT ION 
The structure of a liquid is not as well defined or as 
specific as that of a solid or gas. This is especially 
true in comparison to the crystalline phase of' the solid. at 
absolute zero and the perfect gas as a limiting case of' a 
real gas. The liquid more or less forms a bridge between 
the solid and gaseous phases, and ma.y be regarded either as 
an imperfect gas in which multiple collisions are frequent 
or as a distorted crystal in which the long range order has 
been lost. 
Both theories have been ad,ranced with the former being 
the most satisfactory from a theoretical standpoint, but 
the crystal-like concept has led to several treatments 
which can be employed to give numerical re~ult~. There are 
two rosie Cl.pproaches which ce.n be used, the cell theory, 
which is utilized in this study, and the hole theory. 
One of the best methods of describing the structure of 
a liquid i s of a statistica l nature in terms of its atomic 
or molecular distribution function which gives the average 
number of atoms or molecules between distances R and R + dR 
from a ny other arbitrary atom or molecule chosen in the 
liquid. A curve of this function presents a graphical re-
presentation of the time-averaged atomic or molecular 
arrangements induced under the action of characteristic 
interatomic or intermolecular forces. 
The diffraction of x-rays by liquid elements has 
2 
supplied the majority of knov·rn distribution curves. In-
vestigation by this method began i.n 1913 when Friedrich (1) 
obtained x-ray diffraction patterns of Canadian balsam, 
paraffin, and amber. In 1916, Debye and Scherrer (2) ob-
tained diffraction patterns of benzene and various other 
liquids. Then in 1922, Keesom and de Smedt {J) carried out 
work of a similar nature with nitrogen, oxygen, and argon 
in the liquid state, which provided qualitative information 
regarding the structure of these elements. 
Theoretical investigations rna.de by Zernicke and Prins 
(4) and by Debye and Menke (5) supplemented the previous 
experimental work. Zernicke and Prins introduced the idea 
of an atomic or molecular distribution function, v-Jhich if 
lmown for a particular substance, would allow the diffrac-
tion pattern for the substance to be obtained. They also 
suggested that the reverse of the above was true, that if 
the experimental data is lmown exactly, then the distribu-
tion function can be determined from the experimental 
curves. De bye and :i·'Ienke completed t'beoretical work 01:J this 
method and applied it to liquid mercury. 
The combined experiment and theory has led to t~e de-
termination of atomic distribution in liquids, which in 
turn he.s provia.ed valuable information describing the 
structure of a liquid. Gingrich (6), in his paper, h2.s 
introduced a satisfactory theoretical approach developed by 
1. All references are in bibliography. 
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\oJ'arren snd Gingrich (7) and by \iarren (8) to the subject of 
x-ray diffraction and presents a summary of the experimental 
investigations carried out on twenty-three elements 111 the 
liquid state. 
The most extensive work has been performed with liquid 
argon because it is closely representative of hard sphere 
molecules, its atomic structure factor is known, and its 
critical temperature and critical pressure are known and 
can be reached fairly easily. Eisenstein (9) undertook the 
task of obtaining x-ray scattering patterns by argon using 
twenty-six different combinations of temperature and pres-
sure. Six of the resulting distribution curves can be found 
in an article by Eisenstein and Gingrich (10), and it ls 
these particular combinations of temperature and pressure 
with which this study will also be concerned. 
Neutro·n o.iffractio11 studies have presented the most 
recent advances in aeter·mining liquid structures. In 1949, 
Ch,:Jmberlain (11) ltn.restlgP.ted the neutro·n diffraction pa.t-
terns of the elements sulfur, lead, and bismuth in the 
1 iquid s tate. Tn 1952, Sh2.rrah and Smith ( 12) c2rried out 
furt'ber study of 2tomic oistribution in liquid lead and 
liquid bismuth at two temperatures. In 19.53, Henshaw, 
Hurst, and Pope (13) investigated the structures of liquid 
nitrogen, oxygen, and argon by neutron diffraction. Henshaw 
(14) remeasured the sce.ttering from liquid argon with hi£)-:l er 
statistical accuracy in 1956. 
Undoubtedly, the future will lead to more developments 
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in deterrninl!!g atomic cli s trilJutiOY.l S in liq uids. I"Tany liq uid 
elements still have not been i1:1vestige.ted thoroughly, and 
for- those in which tr:e atomic distribution is kno'tfm, new 
and advanced methods should ensure more accurate results. 
A knowledge of atomic distributions in liquids is of great 
importance for liquid theory. Besides leading to the de-
scription of liquio structures, the lmo't~ledge of atomic 
distribution functions in liquids, coupled \'lith knowledge 
of tr:e poter1tial function, should be enough to calculate 
all the thermodynamic properitie s of e. liquid. 
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The free volume theory of liquicls is b2.sed on a model 
where a system o:f N inter-acting 2.toms of' a liquid are re-
quired to remain 11i thin the con:flnes of 2. cell, "'ri th one 
atom per cell. Each atom is free to move around \'lithin its 
own cell and the volume to which it has access is termed 
its free volume. The distribution function which arises 
from this type of model differs only in the fact that the 
atoms are not allol\led to move beyond the boundaries of 
their own cells. The free volume ensures tbe individual 
mobility of the atoms to which all liquid.bodies owe 
their fluidity, and is a necessary, though not sufficient, 
condition :for relatively large deviations of the atoms fro~ 
t'he regule.r arrangement characteristic of the crystal 
structure. An excellent coverage of cell methods and the 
concept of free volume can be found in the book by Eirscb-
felder, Curtiss, and Eird (15). 
In 1927, Pri·ns and Zernicke (16) :first considered the 
idea of free volume by 2ttempting to reduce the structure 
diffusion of liquids to their excess volume with respect to 
the corresponding cryst2ls. They l8ter abandonea. this view 
in f'avor of a tempers.ture dependence theory. 
The first actual free volume theories of tbe liquid 
state 111ere developed by Eyring ( 17) and bis co-workers anc3. 
by Lennard-Jones and Devonshire (18). From these a useful 
approximate description of the thermodynamic properities of 
liquic3.s in terms of intermolecular forces has been provided. 
A free volume is defined in terms of the Gibbs phase inte-
gral in the configura.tion space o:f N molecules. The free 
volume is then calculated without reference to the exact 
Gibbs theory by reasonably assumed models, in which each 
molecule is supposed to execute gas-like thermal motion in 
a cage formed by the inter-molecular force field of its 
neighbors. These two theories differed only in that in the 
version advanced by Eyring and his associates the cell 
volume is somewhat less than the molecular volume so that 
vacant cells and even possibly doubly occupied cells may 
occur, while that o:f Lennard-Janes and Devonshire adjusted 
the cell volume to the molecular volume, thus eliminating 
the probability of vacant or doubly occupied cells. 
Eirk't'Jooa ( 19) has placed the free volume theory of the 
liquid state on 2. firmer z.nd less empirical basis by using 
a :fundamental statistical mechanics approach 't'rith ~rell-
defined approximations. Spanning the liQuid with a virtual 
lettice of N cells wit~ s ingle cell occupancy, and mini-
mizing the configuration contr:tbution to the Helmholtz free 
energy, he develops an i n tegral equ.a.tion for the distribu-
tion function for each molecule within its cell. A zeroth-
orcler a.pproximation to the solution then gives the earlier 
formulation of the cell method of' Lennard-Janes and Devon-
shire. 
The work of these pioneers has led to further advances 
in the study of the cellular free volume theories, a few of 
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which will be mentioned here. Buehler, \·!entor:f, Eirsch-
:felder, and Curtiss (20) calculated the exact free volume 
and equation o:f state for rigid sphere molecules taking in-
to account the exact geometry imposed by face-centered cubic 
packing B.nc. found. the,t the size a.nd shape are quite differ-
ent from that of the inscribed spheres which correspond to 
Lennard-Jones and Devonshire approximations. Salsburg and 
Kirkwood (21) extended the theory to multicomponent mixtures 
using the method of moments in the treatment of the order-
disorder problem. Prigogine (22) and his associates applied 
its principle to r-mer molecules for firmer study or r-mer 
liquids. Green (23) has taken the cell model, and following 
Kirkwoods method, has introduced a cell-cluster type of 
model in e.n attempt to eliminate a fell: of the inconsisten-
cies remaining in the cell model. Dahler, Eirschfelder, and 
The.cher (24) he.ve recently introduced approximations which 
spherically symmetrize the free volume and render Kirkwood's 
equation suitable for solution on digital computers. 
fu.rly work connecting distribution functions with the 
free volume t'beory ·38 developed by Eyring, and Lennard-Jones 
8nd Devonshire, t-•ra.s also undertaken by lCirkTJrood ( 25), who 
formulated an integral equation for radial distribution 
functions in liquids. :-<:irkvvood and Boggs (26) applied a 
generel method to obtain an approximate solution :for the 
radial distribution function of a system o:f hard spheres, 
which they compared to the experimentally determined dis-
tribution curves :for liquid argon. Rushbrooke (27) calcu-
8 
lated the shape of the first peak on the distribution curve 
for liquid argon. Usir1g a theory developed by liall (28) 
for calculating the free volume per atom, in which it is 
assumed a single model of the quasi-solid type in which 
each atom is trapped by its immediate neighbors in a small 
spherical cell, Lund (29) obtained theoretical distribution 
curves for liquid argon at 84.3 °K and 91.8 °K.which he 
compared to those obtained experimentally by Eisenstein and 
Gingrich (10). Kerr and Lund (30) developed a radial 
atomic distribution function involving the _interatomic po-
tential function of two atoms in the liquid. The theoret-
ical distribution curve was fitted to the left-hand side of 
the first peak of the experimental distribution curves of 
liquid argon and liquid mercury. 
Recently, Lund (31) has applied Kirkwood's theory to 
calculate the x-ray scattering from a free volume liquid, 
and has introduced the notion of a cell-center distribution 
function. The x-ray intensity function is averaged over 
con:figuratj_ons of the atoms in 2. cellule,r free volume con-
figuration space corresponding to single cell occupancy. A 
zerot1-1-order approximation to the derived scatterirJg equa-
tion leBds to the convent lonal x-ray scc-,tterlng equ9.tion. 
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DISCUSSION 
To the present time, the atomic distribution function 
and resulting atomic distribution curves have presented 
much of' the information necessary for determin1.ng liquid 
structures. Experimental and theoretical investigations 
have been carried out with numerous liquid elements by var-
ious individuals for this purpose. The experimental studies 
of Eisenstein {9) 't-Iith llquid a.rgon has presented the most 
qualitative and comprehensive work on a single liquid ele-
ment. He investigated tl~.re:nty-six different combinations of 
temperature and pressure from which he determined atomic 
distribution curves for liquid argon at temperatures of 
84.4°K, 91.8°K, 126.7°K, 144.1°K, and 149.3°K and argon gas 
e.t 149.3°K. 
In the development given here, the notion of a cell-
center distribution function introduced by Lund {31) shall 
be exploited to give a comparable picture of the structure 
of liquid are;on. An expression wlll be developed for a 
cell-center distribution function using fundamental statis-
tical mechanics principles. From this theoretical expres-
sion ana. experim.ental intensity data provided in Eisenstein 
(9), cell-center distribution cur~es for the same temper8-
tures listed above will be developed. A comparison will be 
mnde between the theoretically determined cell-center dis-
tribution curves and the experimentally determined atomic 
distribution curves of Eisenstein. The position and co-
10 
ordina tion number of the first and second atomic concentra-
tions for liquid argon at 84.4° K and 91.8° X will a lso be 
found and comparecl to the experime.ntally determined values. 
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THEORY 
For the development of the theory it is necessary to 
consider a liquid of N identical monatomic atoms irradiated 
by a. monochromatic x-ray beam of wavelength ).. having the 
....... 
direction of a unit vector s 0 • The coherent part of' the 
electric field scattered in the direction of the unlt vector 
-+ 
S by the N atoms in a particular configuration will then be 
given by 
E ~ f f. e 1~-~ ... (1) 
~hi 
where 
f = atomic structure factor 
..... 
rn = vector from the origin to the nth atom 
K = 2TT/A(S-S0 ) 
The me.gnitude of K is given by (4n/)..)sin8 where 28 is the 
-+ ....... 
angle between S and S0 • The total scattered intensity from 
-.. .,....,. 
the con~iguration of N atoms Bveraged over all K = 2n/A(S-S0 ) 
can be shown to be 
(2) 
where rnm is the interatomic distance between atoms n a.nd m. 
Approaching the free volume theory of the liquid state 
from a fundame·ntal statistical mechanics viewpoint, we will 
span the liquid with a virtua 1 lattice of N cells ~1• •• 6n 
with single cell occupancy. Denoting the probability den-
sity in configuration space by Pn, we have for the average 
12 
of the over-all configuration of the N atoms 
(I(k})~ Nf' 2 [l+j~.j~eik.;"'t P(rl•••rn)lJdvkJ (J) 
Making the a,pproximation that the probability density 
in configuration space may be expressed as a product of 
functions, each of which is a spherically symmetric function 
of scalar r and a function of the co-ordinate of only one 
molecule 
(4) 
lt is found that 
(.5) 
.....,. 
where the r 1 L is the position vector of the ~th cell with 
respect to the first and the summation extends from an arbi-
trary atom in the aggregate labeled 1. This e.rrangernent is 
depicted in Figure 1. 
Figure 1. Atomic cells of two neighboring atoms. 
It can be seen that the expression on the preceding page 
can be written as 
13 
( .5) 
Describing the density of cell-centers about the first 
cell-center by a function p 0 (r 11.) = pc(r) of the continu-
ously varying rlL = r, and also assuming a continuous dis-
tribution of atoms, the above summation may be replaced by 
an · integra 1 
where the squared term arises from the fact that the expo-
.,..,. ... -+ 
nents e 1k.rL and e-ik.~ are complex conjugates of each 
other, e.nd p 0 , the average number of equilibrium centers 
per unit volume, has been introduced into the integrand 
with subsequent neglect of the p 0 contribution of the added 
compensating integral. 
Repla cing f J::tk.; .zS(r )d1 2 by X2 (ka) and reducing ~~ l 
eik.r to tbe form sin l{r/kr as sho1.m previous ly in earlier 
development of the theory, results in the following equa-
tion. 
Taki-rlg the inverse Fourier tra nsform of the above ex-
pression and rearrenging, we then have 
14 
pc(r) (8) 
The function x2 (ka) is dependent both upon the cell 
geometry and the prob9.bility function ¢(r). Here it is 
considered that each atom is located within a spherical 
cell of radius "a", using for a physical model one in which 
¢(r) is equal to the reciprocal of the volume inside the 
cell and zero outside the cell or 
¢(r) = 1/v 
¢(r) = 0 
O<r<a 
Having previously defined X2 (ka) as 
we now impose the conditions implied by the assumptions 
made above, giving 
(9) 
(10) 
Since v is the volume with the spherical cell and dv repre-
sents a volume element of the cell, we can substitute for 
these q_uantitles in Eque.tion 10, giving 
x2 (ka, =[I ... s 1n kr 3 d;~ 2 
kr r - J 
0 
(11) 
where eik.r has again been replaced by si:n 1 /' Kr Kr. Upon 
integrating 
X2 (ka) =f(a~)J(akcosak-sinak)] 2. 
Substitutins the expression for x2 (ka) obtained in 
Eq ua. t ion 12 1 nto B::j ua t ion 8, we have 
OC) 
1 fi ( <~;~)) -l}ksinkrdk P (r) = ~ --
c 
2
TT r [ .. 3 3 (akcosak-s 1nak)l
2 
L(~_ k) rj 
+ Po 
0 
Since the intensity fu11ct ion k (<I(~)> -1) is an experimen-
Nf 




range K and is zero beyond this point, the limits of inte-
gration can be che.nged" and the fine.l working equation, 
which defines the cell-center density distribution function 




Another expression which will be u s ed is the cell-
center clistri but ion :fu.nct ion 4TTr 2 Pc (r) e;i ven by 
Jt-:1( 
( <~;~)') -1) 1--:sinkrd_k 





APPLICATION OF THEORY 
The expression which has been developed on the preced-
ing page ~orms a basis for determination of cell-center 
distribution ~unctions in liquid argon using the concept of 
free volume and locating the atoms in a spherical cell 
formed by their nearest neighbors. The distribution curves 
which result from application of this expression are deter-
mined at temperatures and pressures shown by datum points 
1, 2, 4, 5, 6, and 7 in Figure 2 on the liquid-vapor tran-
sition curve. These po~nts correspond to the conditions 
u~ed by Eisenstein (9) in determining his experimental 
atomic distribution curves. 
It is first necessary to evaluate the function x2(ka) 
over a sufficient range in order that Equation 14 may be 
evaluated. This was done by assuming values for ka in 
Equation 12 and obtaining a graphical representation of the 
function 8.s shown in Figure 3. From this graph it is then 
possible to obtain V8.lueE" of x 2 (ke.) over the desired range 
of integration. The radius "a" of the cell was determined 
by assuming a linear increase of cell size with respect to 
temperature. Lund (29) has found that the radii of spheri-
cal cells for argon ~t 84.4°K and 91.8°K are 0.37A and o.45A 
respectively. Using this as a basis of measurement, the 
remaining radii were approximated using a 11nea.r extrapo-
lation. This can be seen in Figure 4. The function 














































Figure 2. Temperature-preaeu.re di~ for argOil vith 4atla 












0 2 3 4 5 6 7 
ka 
Figure 3. Graphic&l repreaentatiOD or tM f\mcti• ~(lr&) • 
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sity curves and tabulated for various values of sin8/A = 
k/4n by Eisenstein (9). 
The cell-center density distribution function curves 
Pc(r) for temperatures of 84.4°K and 91.8°K shown in Figures 
5 and 6 \'rere determined by graphical evaluation of Equation 
14. Values of r at intervals of 0.25A were selected over 
the necessary range of integration, and even smaller inter-
vals of O.l25A whenever a marked variation in the shape of 
the curve occurred. Intervals of k/4n of 0.01 which corre-
spends to intervals of k of 0.1256 were used for the graph-
ical evaluation of the integral. Planimetering the areB. 
under the curves, the integral was then evaluated over its 
full range :for both temperatures. fl1ultiplying the result-
ing values by l/2n2r and adding the numerical value of p 0 
given in Eisenstein (9) for each temperature gives the cell-
center distribution curves. 
The cell-center density distribution curves for the 
remaining four temperatures shown in Figures 7, 8, 9, and 
10 were also determined by application of Equation 14 but 
it was necessary to use a modified approach. This comes 
about because in the expresBion :for x2 (ka), tan ak = ak at 
approximately Jn/2 and the function goes to zero at this 
point. The ranges o:f k for these temperatures include this 
point and hence a zero appears in the denominator of Equa-
tion 14 which causes an infinite discontinuity in the inte-
gral. Since the integral cannot be evaluated graphically a 
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Let Equation 1.3 be ret~ritten in the :form 
cO 
P c ( r ) = 1 2 Ja ( k ) sin kr d k + p 0 2TI r ( 16) 
0 
where 
G(k) = k_(<~;~ )>_ - 1) (17) 
x2 (ka) 
Suppose e.1l the area is considered concentrated between 
some value k 0 - e and k 0 + e with amplitude h at the point 
k 0 where the infinite discontinuity occurs, as shown in 
Figure 11. 
h --------------
Figure 11. Discontinuity caused by occurrence of 
a zero in X2 (ka) function in denominator of Equa-
tion 14. 
If the base is allowed to approach k 0 with h approaching 
in:finity in such a manner that the area remains constant, 
Equation 16 can be rewritten as 
28 
(17) 
Under the assumptions that were made, the only place 
the i ·ntegral will have a value is at the point k = k , a:nd 
0 
this value will be the area under the curve which we will 
call F. Therefore, the defining equation will now be 
Pc (r) = 1 F sin kor + Po 
2n2 r 
where the numerical value for p 0 cen again be found in 
Eisenstein. 
(18) 
Usi.ng the above expression, an arbitrary numerical 
ve.lue was given to F for each temperature considered which 
would match the magnitude of the first peak of the theoret-
ical curves with the first peak of the experimental curves 
with vrhich they are comp8.red. Representative values of r 




Fig ures 12 and 13 are graphical representations of the 
cell-center distribution function 4nr2 Pc(r) for the temper-
atures 84.4° K a.nd 91.8°K obte>. ined from evaluation of Eq_ua-
tion 15. From this form of t'he distribution function the 
areas under the first two pee.ks of each curve were planim-
etered to obtain the co-ordination number of the first and 
second atomic concentrations. The methods used were the 
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experimental values. Atomic concentra.tions were obtained 
first by drawing the curve in symmetric about the peak from 
which it is desired to determine a value. Secondly, they 
were obtained by dropping perpendiculars at the minimuill 
points between peaks. Determination of the areas formed by 
these t\-.ro methods the11 gave fairly accurate values for 
atomic concentrations. The positions at where these peaks 
occur also gives the location of the atomic concentrations 
corresponding to the several co-ordination shells. 
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RESULTS A1:~ CONCLUSIONS 
It ca.n be seen from inspection of Figures 5 and 6, 
which were obtained from application of Equation 14, that 
the cell-center density distribution curves obtained here 
are much more sharply defined and more oscillatory than the 
experimentally determined atomic density distribution 
curves. The first peaks of the experimental and theoret-
ical distribution curves coincide very well with each other. 
At other points where peaks occur in the experimental 
curves, there are corresponding peaks in the theoretical 
curves. It can also be seen that the theoretical curve 
oscille.tes about the experimental curve with the magnitude 
of the oscillations becoming greater as the temperature is 
increased. This seems plausible, for an increase in temper-
ature means an increase in cell radius, which necessitates 
a closer approach to the point of discontinuity of the inte-
gr2l in Equation 14. This causes larger magnitudes of areas 
which must be plani~etered, and hence larger relative neg-
nitudes between t~he positive and negative 2.reas to give the 
net area. A physical comparisor1 of tLe experimental and 
theoretical distribution curves shows that a more sharply 
defined and definite structure, much like that expected for 
e. crystal, is predicted using t~he cell model for a liquid. 
Tb is CPn be sttri buted, to tbe most p2crt, to the occurrence 
of tbe x2 (ka) factor in Equation 14. The experimental dis-
tribution curves were obtained from the s?..rne expression 
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less t'he X 2 (ka) factor. the integral being evaluated by the 
s ame method of graphical analysi s used here. Thus where 
there are relative large maxima or minima in the expression 
for the experimental curves, there should be corresponding 
larger maxim2 or minima in the expression for· the theoret-
""' ical curves. The XG(ka), being in the denominator, more or 
less acts as a multiplicity gain factor, increasing the 
magnitude of the integra.l to be evaluated. 
Curves for the remaining four temperatures sho\m in 
Figures ?, 8, 9, a nd 10 have all been evaluated over the 
point of discontunity and it can be seen that for the as-
Gumptions made, distribution curves result which are oscil-
latory in nature of constant frequency and decreasing ampli-
tude. This could have been predicted from direct observa-
tion of Equation 18, for F/2n2r would represent a decreasing 
amplitude and sin k 0 r a sonstant sinusoidal frequency term. 
The theoretically determined curves m2 tch fairly well with 
the exp eriment2.1 curves 8t tJ-Ie :flrst peak, altr1ougb tbere 
s e e ms t o be ~~! di s tinct s hifting of the pos ition of tr.e 
first p eak of the theoretica l curves with respect to the 
ex perimental curve s as t he t.ernp er<?_ ture is 1ncreased. At. 
value s o f r past the first peak, a ny resemblance between 
the t1t-10 curves disappears. A p hysica 1 eom pa r J son bet1t-re en 
the two curves indica te s t ha t the cell model pred i cts a 
p eriodic structure with the atomic concentrat i on 0ecre asing 
in a regular r~nner with increasing di s tance from a central 
cell center. The cha racter of these curves can be attri-
buted to the assumptions made to adjust for the point of 
disconti-rJuity caused by the x 2 (ka) :r.sctor. 
Tbe atomic concentrations and their posit~ions deter-
mined from the cell-center distribution curves 4nr2 p 0 (r) 
compare fa it ... ly we 11 with those predicted by the atomic dis-
tribution curves. The table shown below gives the final 
values obtained here along with tbose obtained by Eisenstein 
(9) for his curves. The rows with the asterisks represent 
the theoretically determlned values. 
Table 1 
Temperature First Second First Second 
number number distance distance 




* 91.8°K 8.1 3.1 3.67 4.55 
6.8-7.2 3.2-4.7 3-79 4.7 
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SUHlVJARY 
A theoretical expression for a cell-center distribu-
tion function was developed using a fundamental statistical 
mechanics approach. A free volume picture of the liquid 
was used with each e,tom located in a spherical cell formed 
by its nearest neighbors. Cell-center density distribution 
curves were obtained for liquid argon for temperatnres of 
84.4°K, 9l.8°K, 126.7°K, 144.1°K, and 149.3°K and for argon 
gas at 149.3°1\:9 and a comparison made with the experlmental 
atomic distribution curves obtained by Eisenstein (9)8 For 
tbe first two temperatures e. sharper, more definite struc-
ture was predicted by the cell model. For the remaining 
four temperatures, with the assumptions made, a periodic 
structure of regularly decreasing atomic concentrations was 
predicted. Ce 11-center d istri but ion curves 4nr2 Pc (r) \\Tere 
obtained for temperatures of 84.4°K and 91.8°K and the 
positions and co-ordination numbers of the first and second 
atomic concentrations were found. A reasonable agreement 
wa.s found between the values obtained by Eiser1stein and 
those obtained here. 
J6 
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